prevalence of occult hepatitis B among immigrant students in Canada: A case for universal immunization of young adults. Can J Infect Dis 1993;4(2): 105-107. The prevalence and demographic characteristics of positive hepatitis B (HBV) serology were determined among post secondary health care students in Ottawa. Ontario. HBV seropositivity was defined as the presence ofHBV surface antigen (HBsAg) or antibodies to HBV core or surface antigens by radioimmunoassay. HBsAg-positive students were advised to visit their family doctors: the health measures that resulted were observed. Among 600 students born in North America. the proportion of HBV seropositive and HBsAg-positive were 0 .8 and 0 .2%. respectively. Among the 63 students born outside Europe or North America. 22.2% were HBV seropositive (odds ratio 29.7. confidence interval 10.1 to 97.5) and 7.9% were HBsAg-positive (odds ratio 54.2 . confidence interval 5.9 to 2568.3). Of the seven HBsAg-positive students. none had known their HBV status-five visited their doctors, two of whom sought and immunized susceptible household contacts. This survey supports the view that many sexually active young adults integrating into Canadian society from immigrant families are unknowingly HBsAg-positive. and when their HBV status is identified to them and their doctors. appropriate measu res for the protection of close contacts are often overlooked. Physician education about the management of HBV carriers should be improved and consideration given to the universal HBV immunization of young adults. 
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D ESPITE THE LICENSURE OF A SAFE AND EFFICACIOUS
hepatitis B (HBV) vaccine in Canada in 1982, the annual incidence of new cases of acute HBV infection rose steadily from 1982 to 1989 (1) . The 20-to 29-yearold age group had the highest and most rapidly rising incidence. Sexual intercourse is an efficient method of HBV transmission (reported after a single sexual encounter [2] ) and heterosexual contact appears to play a major role in disease transmission among young adults (1.3).
Thirty-five per cent of acute cases of HBV in the United States occur in adults without any recognized risk factor. but little is known about the demographic characteristics of adult HBV infection among Canadians. Health measures taken by newly identified HBV carriers, such as notification and immunization of contacts, have not been studied.
During a comparative trial of HBV vaccines among health care students in Ottawa, Ontario in 1989 (4). we determined the demographic characteristics and HBV status of almost 700 post secondary students, and observed the health measures taken by those found to be positive for hepatitis B surface antigen (HBsAg).
SUBJECTS AND METHODS
In September 1989, after approval by the Ethics Committee of the University of Ottawa, students enrolled in six health care disciplines at the community college and university level in Ottawa, Ontario were offered participation in an experimental HBV immunization program (4) . Students were informed of the dates of immunization sessions and were asked to attend if they wished to receive HBV vaccine, had no known history of hepatitis B infection and had not received any previous hepatitis B immune globulin or vaccine. The country of birth of participating students and their parents were recorded. A blood sample was drawn prior to immunization for measurement of HBsAg, antibody to hepatitis B core antigen (anti-HBc) and antibody to HBsAg (anti-HBs) using commercially available radioimmunoassay kits (Abbott Laboratories).
Students with at least one positive HBV serological test were interviewed in person by the principal investigator regarding marital status and risk factors for acquisition of HBV. In addition, HBsAg-positive students were provided with a letter explaining that they were potentially infectious to sexual and household contacts including newborn infants, they should use condoms during sexual intercourse with partners not known to be immune to HBV, and they should take the letter to their family doctor and ask that household contacts and regular sexual partners be tested for HBV and be immunized if not previously infected. Nine months later, the HBsAg-positive students were surveyed by telephone regarding the status of family members and sexual partners with respect to HBV serology and immunization.
The two-tailed Fisher exact test was applied to HBV serology results to test for differences in HBV seroprevalence between demographic groups and exact confidence limits for odds ratios were calculated according to the method of Mehta et al (5) .
RESULTS
Of the 1341 students registered in six health care disciplines, 693 (52%) presented for hepatitis B immunization. Of these, 20 (2.9%) had evidence of previous HBV infection. Seven (1.0%) were HBsAg-positive and 13 (1.9%) were immune noncarriers (negative for HBsAg but positive for anti-HBs or anti-HBc). of birth. Rates of previous HBV infection and HBsAgpositivity in the 600 students born in North America were 0.8 and 0.2%, respectively. Among the 63 students born outside North America or Europe, the rate of previous infection was 22.2% (odds ratio 29.7, 95% confidence interval10.1 to 97.5) and the rate ofHBsAgpositivitywas 7.9% (odds ratio 54.2, confidence interval 5.9 to 2568.3). When the 39 students born in the Orient, Black Africa and Haiti were considered together, the rates of previous HBV infection and HBsAg-positivity were 25.6 and 12.8%, respectively. During interviews of the 20 HBV-seropositive students , none admitted to medical factors or a lifestyle that increased the risk of HBV acquisition, and none had known their HBV status. The follow-up questionnaire of the seven HBsAg-positive students revealed that five visited their family physicians, and that doctors arranged for the testing and immunization of susceptible contacts of only two HBsAg-positive students.
DISCUSSION
This study demonstrated that HBV carriers and doctors appear to take inadequate measures to prevent HBV transmission. Even when HBsAg-positive individuals were identified and explicitly counselled in this study, the family contacts of only two of seven students were tested and immunized. Guidelines should be disseminated in order to increase doctors' awareness of how to manage HBV carriers, their families and con-tacts. As HBV is a reportable disease, perhaps medical officers of health have a role in HBV contact-tracing.
The 22.2% HBV seroprevalence rate among the study participants born outside North America and Europe reflected the high HBV seroprevalence reported previously from sub-Saharan Africa and the Far East (6) (7) (8) . Three-quarters of immigrants to Canada now come from Asia, Africa and Latin America (9,10), therefore, significant numbers of HBV carriers settle in Canada each year.
HBV-infected immigrant parents can transmit the virus to their children who blend into the Canadian mosaic in daycare centres and schools. There is no program of HBV screening of immigrant children in Canada and immigrant children may not be perceived at risk of transmitting HBV. However, efficient transmission of HBV in classrooms not involving mentally retarded children does occur (11 ,12) .
In July 1991, the National Advisory Committee on Immunization stated that HBV immunization in Canada should be universal (13) . No specific program was recommended because the issues of scheduling and high vaccine cost remained unresolved. Given that heterosexual contact plays an important role in HBV transmission the present survey suggests that sufficient numbers of sexually active young people in Canada are occult, infectious carriers of HBV to warrant the inclusion of adolescents or young adults in any new schedule of universal HBV immunization.
